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The Emergency School Aid Act (ESAA) Math Component
vat designed to improve mastery of math basic skills among the lowest
achieving math students in 8 Osegregating public-junior high,
schools, junior-high-level grades in 6 nonpublic schools, and" the
ninth grade in one public high school. The Math Component consisted
of 25 teacher aides, a part -tame. Math Coordinator, a curriculum of
workbooks and tests of the Mathematics Basic Skills Development
Project (MBSDP)ft The Math. Component not. only-met, but surpassed its
two objectives for7-mastery gain among remedial students. Objective.I
required 50 percent,of ESAA Students to maintain or improve their
relative standing (ercentile) among same-grade-peers from fall to
spring on the Minneapolis Arlthmetic Cdmputation Test (MACT). About
two-thirds of the students met this objective, and therefore had a
spring percentile rank which was the same as, or higher than,,their
fall rank. The interpretation of these MACT gains is, however,
clouded by a possible regression artifact. Objective II required 50
percent of the students to earn "Mastery-Gain POints"'on MBSDP units
at the rate of 440 per year. Again, two - thirds of the student met
this objective. 2ecommepdations for program improvement inclu4ed: la)

a me e efficient system for MBSDP materials distribution; (b) a
formal commitment by participating bhools.to use ESAA aides, to use
MBSDP'materials, and to organize pa ticipating teachers and-staff;
.(c) a fall-"time coordinator; and (d) careful planning to avoid
unintended overrepresent ion of racial minoriTs in the ESSA Math
Component. (Author/DEP)(1*
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'The Mathematica Component of the Minneapolis Schools'
197344 EOprgency SchoolrAid Act Project(-

An Evaluation

4 Summary
7 4

The ESAA Matti Component was designed to improve mastery of math
basic skills among the lowest-achieving math students in 8 deaegre.p

. gating, public junior high schp s, junior-high-level Oodes in 6 non-
public schools, and the ninth grade in..one public highigchool.

Thd Math"Component\cOnsi ted of 25 teacher aides part-time
Math Coordinator, a curriculum consisting of the soft-cover workbooks'
and tests of the; Mathematics Basic Skills Development Project ( MBSDP),
and a-pre-service workshop on the use of these materials. Implemen- 17-21
tation of the program depended on the vo tary participation of 44
Siteacliers of remedial math: The Math Co anent cost 13% of the total
4inneapolis ESAA grant of $555,441.

During 1973-74 the Math Coffiponent aided the remedial instruc-
tion of about 1200 Minneapolis students, including about 120 lowest
scorers in, each public school on the fall Minneapolis Arithmetic
Computation Test (MACT).

a

The evaluatibn studied those 1000 students for whom achievement
data 'Were available. The Minneapolis Public Schools contracted an
independent evaluatpr'to conduct this federallydrequiredevaluation.

The Math Component not only met, butsurpassed.its two objectives
for mastery gain among remedial students. Objective I required 50%
of,ESAA students to maintain or improve their relative standing
(p6nentile) among same-grade peers.from fall to spring on, the MOT.
About two-thirds of the students met this objective, and therefore
had a spring percentile Conk-which Was the same as, or higher than,
their -fall rank. The interpretation of these MACT gains is, however,
Aouded by apossible regression artifact. Objective II required 50%
of the students to earn "Mastery-Gain Poipts" on MBSDP units at the
rate of 40 per year. Again, two-thirds o the students met this
objective.

Three schools with higher MALT' gains and MBGDP progreds amGng
their students, relative to.hree schools with 16Wer gains, had
ESAA. math programs which (a) seemed better organized, (b) involved
teachers more enthusiastic about teaching remedial math, tty had
teachers who were more favorable toward MBSDP materials, (d) used
the EBAA math aides'MoreN?fficiently.

Recommendations for program 'improvement included: (a) a more"
efficient system for MBSDP materials distribution; (D) a formal
commitment bjr participating schoolp.to'use ESAA aides, to use MBSDP
materials, and'to.organize partiappting teachers and staff; (c) a
full- -time coordinator; :Jind-(d) careful planning to avoid unintended
overrepresentation of.,facipl minorities in the ESAA Math Component.

The evaluator believes'the program worthy of re-funding.

December 1974
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The Mathematics Component of the Ninneapolis Schools'
1973-74 Ethergency School.Aid Act Project:

An Evaluation

The Mathematics Component of the Minneapolis Schodlas 1973-74 Ethergency-

School Aid Act Project was designed to.improve Mastery of mathomaticc bacic4..

skills among junior high students with extremely. poor math achievement. The

staff of the MathComponent consisted of 25 teacher aides and a cix-tenths

time Math Coordinator. Thelerriculum consisted of thoconcumable-bookleti

instructional units of., the Minneapolis School& MathematiCI Bacio Skills

Development Project ( MBSDP). The MBSDP unite were written 14 a team of

Minneapolid teachers., The Project and the development of the units, fundedv

under Title I of the Elementary and Secondary Education Act, are described

in a 1973 paper by Hectwood and Taylor.
le

,

Although the Math Component did not hire teacher's, a total of 44

Minneapolis teachers, in both public and private schoolcIrparticipated in

the 1973-74 ESAA Math Component by using both the cervices of. the ESAA math

aides and the units of the MBSDP. The ESAA Math Coordinator, Who partici-

pated in developing the MBSDP unite, consulted with teacher° melting to make

the boat uce of ESAA aide° and the innovative materials.

A ire- service workshop on the upe of the curriculum materials was-

attended by all aides and by 8 of every 10 participating teachers.

During 1973-74 the Math CompOnont aided the remedial instruction of

approximately 1200 students in public and nonpublic Minngepolis Schools.

This evaluation studied the gains; in mathematics skill of approximately

1000 students who completed MBSDP unite and/or took both pre- and iosttoct

administrations of a standardized ban's -math test.

Becauco the Ethergency School Aid Act (1972; denoted hereafter a° ESAA)

wary designed in part to help solve instructional problems that thight aria()

from planned desegregation, the Math Component operated in tiono eight public

junior high achoolo decegrogating ac Of fall, 1973: Anthony,,Bryant, Franklin,

Jordan, Jefferson, Lincoln, Phillips, and Ramsey. (For an overview of the

. Ninneapolic decogregation plan, pep the summary published by the Minneapolis

Public Schools, 1972.) The ninth grade in one public high cohooll North

t High, received ESAA math'ascistance. Junior-high-level?. grade° in oii; nonpublic

cchoolc also participated ir4the Math Component in 1973-74:' the seventh and

eighth grades in Ascension, Holy Rosary, Incarnation, St. Joan of Arc, and

St. Stephens; and the ninth grade at Regina H,gh.
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Background: The Minneapolis Schools" ESAA Pro jest

The Math Componentwao one of three comprising the Minneapolis Schools'

ESAA Project. The other Components provided remedial reading instruction

and Desegregation Counselor -Aides for junfor'high students. The Counselor

Aides were employed to prevent or reduce any'racial conflict that might

arise in the desegregating public unior highs. The original plans for each

of-the three domponents'are deocrib d in the proposal for Minneapolis' ESAA,

Project (Office of Planning, Develop a t, and Federal Programs, 1973). -I

Among the three Components, the Math program was considered third in

priority for funding, behind both Reading and Conflict Resolution (Counselor-

. Aideo): The Math Component was also the least expensive, coating $60,957 in

the schools (and also taking a very small stare of the $50,791 allotted -

to nonpublic cchoolo for'reading and math instruction). Of the total $535,441,

in ESAA furldo awarded to Minneapolis for 1973-74, approximately 1577 went

the Math Componbnt.
9

The priority of each Component for funding was determined by p vote of

the =A 'Diutrictwide Advisory Committee,,eigroup constituted in accordAnce

rrit ESAA guidelines so as to (a)*reprecent all major racial /ethnic groups

in,Minneapolio and (b) includeteachero, students, parent°, and members of

community.organizations promoting equalpy of opportUnity.

ESAA evaluation. The ESAA-Project budget allotted a maximwy of $10,000

flr evaluatioh% These funds were used to study all three Components--Reading,

Conflict Resolution, and Math. The evaluation was conducted by an independent

contractor, a research psychologist selected by the Research and Evaluation

Department of the Minneapolis Public Schools. Although the evaluator received

technlcal conoultation and clerical aooiotance from the Research and Evaluation
A

Department, the evaluator wao not a regulavemployee of the school district.

The feltItionohiP between ESAA and Title I aooiotance. Seven of the ESAA

public schools -- Bryant, Franklin,, jefferoont Jordan, Lincoln, Phillips, and

North -also received federal aidcin 1973-74 under provisions of Title I of

the.Elementary and Secondary'Education Act. Title I funds are used to aid

the compenoatory education of disadvantaged 'student°. ESAA (undo, to aid

desegregating school districts, are not necessarily earmagted for compensatory

education, although they may be so use. In Ninneapolio, the ESAA Project did,

however, emphaoize compensatory reading and math instruction. The

ESAA otudontc in tbooe cchoolo were a subset of Title I-eligible, die -

advantaged students, consisting of theloweot =hiring junior-high-ago

1 8
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students; namely, the lowest-achieving 125 students in math, and the lowest-
'

achieving 125 students in reading. In short, in, a school that received

assistance from both ESAA and Title I, every ESAA student was a Title

eligible student,. but not every Title I student was an ESAA student.
Pis

.

Tho Organization of This Evaluation 13eport

The followjav sections of this report provide answers to-four questions

about the Math Component: .

1.What were the objectives of the 'Component?

2. HOW did the Componont.operate? The answer to ,his question-includes

Ita description of the Math Component's curriculum, students, staff, and day- '
.

to-day operation. The actual operation of the Componedt is also compared to

the-original ProSect proposal6Fprescriptions for program operation.

,..----
34 Was the Component effective in. meting the objectives stated in the

original Project proposal? Included in the answer to this question is a

'discussion of factors possibly accounting for difforenoes among schools in

theii- success in meeting Component objectives.

4. What recommendations should be made concerning (a) the improvement of .

Component oppration and (b) tho re-funding of the L' Math Component?

THE OBJECTIVES bF THE MATH COMPO

The Math Component attempted, using math aides and MBSDP materi a, to

produce important gains in mathematics mastery among the poorest-achieving

math students in eaoh ESAA school. 411 students selected for the Math Com-

ponent Ware to bq two or more years below the level of math achievement

expected for their grade level as of the start of the 1975-74 school year.

The Component planned to servo 125 of these students in. each public school
S

and smaller numbers of these remedial students in each nonpublic ESAA school.

Selection of students for the Math Component was based.largelt on a fall,

1973, adminiotration of the Minneapolis Arithmetic Computation Test (abbrevi-

ated MACT; published by the Department of Mathematics, Minneapolis Public

Schools, 1973b. (See pp, 11-17 for a more listailedAebeription of the ESAA math

students and their selection.) A

The specific objectives ''f the Math Component were:

Nective I: 0% of the evaluation-el Bible ESAA stud() to who take both

the fall 1 and s rim 1 4 MACT will have a ercentile rank in the ocpring

which is the same or'hi her than than ercentile rank in the fall.

3
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"Evaluation-eligible" ESAA student's we those lowest math-achievers -

who actively participated during 1973-74 in a math class which had both an

]WA math aide and MBSDP materials. Such students were "reasonably exposed"

to the Math Component in that (a) they were enrolled in the ESAA-aided math

class for at least one grading period (quarter or trimester) and (b) they

attended at least half of the math-class sessions during the-total of all

1973-74 grading periods they were enrolled in the math class.
1

Objectike I,' in effect, stated that at least half of the evaluation -'

0 eligible ESAA students would maintain their relative position among peers,

over time, in math achidvement. The
6

33-item MACT defines math achievement

ac the student's, ability to perform the four fundamental operations on

whole numbers, fractions, decimals, and percents. Different, equivalent

forms of the MACT were givento all Minneapolis public-sChool seventh and

eighth graders in September, 1973, and May, 1974. Separate percentile norms

for each grade level (seventh and eighth) were computed for each test admin-

istration, and are reproduced in this report as Appendix A. An ESAA student's

raw score at each testing was referred to the appropriate citywide percentile
J

norms. (Since no citywide ninth grade norms existed; the raw scores of

ESAA ninth grader° were referred to eighth grade norms.)
.

If ESAA students obtained,the same MACT percentile in fall, 1973, and
4 4

spring, 1974,,t4 he writers o Objectiv1144 apparently would infer both (a) that

ESAA atudentaghad kept pace in math skills with their peers, and (b) that ESAA

students had made the year y amount of growth in math achievement currently

expected from remedial Mi eapolis-math students at that grade level. Such.

inferences Unfortunately would be erroneous. A later section of this report

diccuenes the unavoidable effect of a regression artifact in boasting the pre-
47,

test to posttest gain scores of students selected for their low pretest scores.

Ob ective II:- 0% of the evaluation-eli ible ESAA students will earn

"Mastery-Gain Pointe on MBSDP unitib at the rate of 40 or more per year, based

Enthetotalofthosemarkineriodo-awereenrolleddattendinhalanf

or more of their math classes.

1
An ESAA student was "reasonably exposed" and therefore evaluation- eligible

if, for example', the student attended 25% of the classes during the first grading
Period, 75% of the clacsee during the second grading period, and then dropped out
of the ESAA math clam or transferred to another school after the second grading
period. (No provision was made in the evaluation for educational follow-up of
ESAA students. after they transferred to other ESAA or non-ESAA ochoolo). A
student oho dropped out syllte a grading period alas doneidered evaluation-eligible
only if he /she had attended 50076 or more of all ciao° held during the
total of all enrolled grading periods, a total which incl deo the remaining clans*
°ea-ions-in the grading period, after the student dropped out.

4
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Thelito in the MBSDP curriculum are listed on Page 2 of Appehdix B,

which id the form used to record for each student (a) gains in math achieve-

.ment as measured by MACT scores and progress on MBSDP units and also (b)

that informationvon class enrollment and attendance needed to deTermine

evaluation eligibility.

Completing an MBSDP unit.' ELl'unit listed in Apppndix B id preceded

by a diagnostic pretest. The number of problems, ranging from 8' to 26, is

the same for both the unit pretest and the unit posttest. If the student

correctly answers 85 of tie items. assessing mastery of that unit, the '

student skips the unit. If the student does not show 85% mastery, then

the student completes the 20-50 page linear-program unit-boOklet. Each

unit-booklet is divided into parts that are 3-8 pages -Bong. The student

checks his/her answers after each part. On bpmpletion of the booklet; the

student takes one of three equivalent posttests (which ,o 9 also equivalent

to the diagnostic pretest). A student correctly answering S . of the

posttest problems moves on to the next unit. A btuden."-,.t ac eying such

mastgry (a) completes additional materials (often inclUding work_ = est° and

puzzles), (b) tdceiveo individual help from the teacher or aide, and then

(c) takes additional posttests until the 85%-correct criterion is met.

. Unit difficulty. Each MBSDP unit is associated with an "estimated

difficulty" rating. The difficulty ratings range from 6 for the easiest

units (e.g., Fractions Unit 1, addition with like denominators)to 30 for

the hardest (e.g., Division of Whole Numbers, Traditional Approach). The

difficulty estimates for each unit werelbaced on a consensus of the MBSDP

authors and several math teachers familiar with the materials.

Mastery-Gain Points. Objective II, in effect, stand that at least half
. .

of the Pvaluation-eligible ESIA students would show "adequate gains" in

mastery of math topics in which they formerly lacked competence. To document

this type of math achievethent, a point system was devised to assess each

student's "mastery gain" after studying unite of the MBSDP curriculum. After

successfully completing a unit (answering 85y correct on a posttest); a4

student wac awarded. "Mastery -Gain Points," taking into account both (a) the

"estimated difficulty" of the unit (pee pre ceding paragraph) and (b) the

ctudeni's score on the pretest for, the unit.

For each unit, a student could earn the maximum "Mastery-Gain Points,"

equal in- number to the unit's "estimated difficulty," only if the student

5
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had en extremely low scope on the .pretest. Specifically, otudeAC tithe

'pretest scores of 0-34% correct answers earned the full number of Points

Oen they.pompleted'the unit and passed the poAtesi. Studentb inthe

35-64% r zxige, on the pretest earned two-t *rds of the maximum Points allow-

able for that unit. Students with pre Est scores,of 65-84% earned only

one-third of the maximum Points on unit ompletiono ApPondix.B includes

tudentMastery-Galn Points upon-
.

the ,conversion table used to a6sign

unit.completioft, based on the student

Objective II considdro a s

-student earned "mastery -gain p

unit-pretest 0-coll..

udni to have made "adequ,ae gains" if the

6'1 at the` rate of 40 per year. 'That.ie,

those ESJVL otudehtc enrolle leastron3 grading period who att9nde& V

5W or more of the ESAA-aided math classes duririg the total peri6d of their .1'

enrollacut Should earn. points at 'the 40-per-year rate. An ei.raludtion:- tt,i:et:.Imi

0-eligible ESAA4student.enrolled in an ESAA-aided math class' for one quarter ,0- ''''
,

should earn '10 maat6ry-gain :pointo. A° student enrolled and attendi4.for

one trimester should earn. 13.3 points; for two trimesters, 26.7 pinto. 4.

'Ac en example of adequate gains .a student could earn 46 points in

one'year by completing the following units, paving begurrteac'h unit with

pretest scol"es in the 35%-64% range: Vlsio of Whole Numberol,Traditional

, Apprcrach (20 Mastery-Gain Points earned out oc,a poOsible.30).; Fractions'

Concepts (10); FractioncOnit 1, additiri (1 +); Fractions Unit 2, mixed-
.

number addition (4); and Fractions Unit 3, subtraction (8).

Flow Objectives I and offer From Those. Stated in fhe ESA.A.It219.200.

The originally stated objectives of the Math Component requirbd mod-
.

ification for thQprOceA evaluation. First, the original Objective I in

the ESAA Project proposhl stated, "90% of the YOAA student's will show one
/

or more years' growt11.1
t

2.570 will show 5-9 months' growth, and 43 will show

. less than 5 months' growth on the Minneapolis Arithmetic Computation Tobt

given in fall, 19731,aand spring, 1974q (p. 26). Mhneapolis city-wide

MACT norms'are computed for each grade level,at each:test administrations A

, While the norms perhaps.allow one to infer that a student has made a year's

growth in computation'sk4ls (by maintaining his/her same percentile rank
.

among same-grade peers from fall to spring), the MACT norms do not permit .
o.

determination of "moilths' growth." Those portions of the originally stated

objective that could not be measured were therefore deleted for the present

evaluation.



4 '1/4 r .,.
4condi Qbjedtive in the original proposal stated that,"50%. of the

students will master at least two areas' and I will master one are:a.,
.4

-by,rea 4ing-the 85$ level on the criterion-referenced tests associated with

'the fn ructidnal units in each area" (p. 26). This second originali,cA'jec-*

tive left:unCleaaeiinition of "area." An area could be single:Unit

(e.g., Fractiogs Unit 51 multiplication) or a group of units (e.g.0 all, 4
(

seven units. on. fractions).; The corresponding Ofjective II in the presea,

evaluatioh is not only more clearly stated but also more stringent in de-N,

.fining mastery. Mastery is, defined in terms of both passing posttest ,and'

also the sCore,On,the pretest:, i.e., mastery gain is the variable of interest.

The achievement of students who complete a unit is weighted according to their'_:

initial profidiency level. /

o

The third problem with the original proposal's objectives was ambiguous

definitidh of the ESAA students that would be eligible for the evaluation.
1

1SAA students are drawn from the ranks of lowest a every in each

"school-, one would expect ESAA stuaents, in general, to have poorer attendance

and higher attrition than non-ESAA students. The inclusion'of persistent

:truants and other non-attenders in the evaluation would provide an unfair

base for assessment of the Math:Componen s effectiveness.

In the present evaluation, a stude t's "rleasonable exposure" to the-ESA

materials and methods is a prerequisite for that student's inclusion in the

evaluation. The present evaluation design does include all ESAA students

whose class attendance was 5016 or more for one marking period. In "short,

the present evaluation design (a) includes those students whose participation

would allow them to benefit from the Math Component and (b) prorates their
40

MBSDP\achievement gains based on the duration of their active participation.

HOd DID-THE MATH COMPONENT OPERATE?

Thisdiscussion includes additional description of the innovative MBSDP

materials:* a more detailed description of the ESAA students and their method'

of selection; and a description, of the Component's day-to-day Operation with-

in the schools.. The role of the ESAA math aide is described within the third

section on daily classroom operation.

Innovative Materials: The Curriculum of.the Mathematics Basic Skills
ti

Development'ProOect

'Tile Mathematics Basic Skills Development Project (MBSDP) units are

consumable booklets (and tests), each .unit- booklet programmed to teach a

specific mathematics topicL e.g., fraction,concepts, division of fractions

13
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(Fractions Unit 6), decimal concepts, multiplying decimals, metric linear

measUrement. .PreVious sections of this report (see pp. 5-6) have proyided

additional description of the Units; the diagnostic tests; and the assign-

ment of Mastery7Gain Points uponlunit-completion,

Each ESAA school was allotted MBSDP materials based on-the number of

ESAA students (125 copies,of units for each public junior high; leas for

each nonpublic school).

The MBSDP units. Both Table 1 and Appendix B list all MBSDP units.

Table-1, in addition, shows the percent of ESAA 'Students. in each school 's

and in the total group who completed each unit by passing the'posttost with

8p% correct-answers (after failing the pretest and working through the unit-

booklet).

Three important points should be noted concerning the materials listed

in Table 1 and Appendix B:

1. The MBSDPfuhits varied in availability. Some units were available

in a final, published version throughout the 1973-74 school year; these

units have been identified in Table 1 with an asterisk (*). These published

units, which were also sold outside the Minneapolis Schools, were those

.completed by the greatest percent of ESAA students. The four most popular
6 i7

units were Fraction Concepts, and Fractions Units 1, 2,. and 3. Fraction

Concepts was completed by over half of the ESAA students in'each public.

school.

Another group of units was published midway through the school year.

Division of Whole Numbers (traditional approach) and Adding and Subtracting

Decimals are examples of those units available only during the second semes-

ter.

A third group of units (e.g., . Percent). and 2, Area of Parallelograms

and Triangles) were available only as trial versions in 1973-74.

'Some students completed "old" MBSDP Units, such asDi#iding and Rounding

Decimals that were early trial versions of units published or rewritten in

1573-74.

By the end bf 1973-.74, all of the units planned as part of the Mathe-

matical Basic Skills Development Project were available to ESAA students in

either a Iiiib-ITEhgaON..trial version.

2. Four of the widely used units--Addition of Whole Numbers, Subtraction

of Whole Numbers, Multiplication of Whole Numbers, and Division of Whole

Numbers--were not MBSDP units, but were instead materials originally generated

by a computer program called the Arithmetic Test Generator (ATG). As part of

8
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TABLE 1

'Units of the Mathematics Basic Skills Development Project (HBW) Completed by ESAA'$Itudonto

% of students casploting4ioh-MBSDP unit

MBSDP unita ESAA public schools (6 jUnior:higho, 1 high mohool)1?
'_.,

g
Boni-Aisne
Schools

W119

T tail

Group

N=876

, hool A

-..0=118:

School B

N=104

hool C

N 130

School D

N=.128

School E

$425 i-

School H,School

*79

I

win,

4Addition".oflehou.SUebera°
(coeputer-senerited eateriele):,

16%
.

, 8N.

Subtrectioa of Wholeluibersc:
(cciputer:.,ipMerated materials)

21: 24 35 ?3 ..

--Z4F

14

1gUltiplicelieit of Wholo.Nueber04

)(tOmputergenersted "Aerial,
-42 712 42 :69: 86 28 . d14

0DiviiiimiofNhol. limbers° '"
:(Cosputer,tenerated-aaterials- +7 9 1 40 28 12 1 0

DiVilion of Uhole*Abers
(treditional-sppreaCh) 31

r
13 30. 54.: . 43 . 0 . 32

"'Tractions Coneeptie
o

- ..,

60 54 52 -35 1 69 73
_

45

"Traetions POO 1.',.
(addition like denominators)

-I.,

"7 6? 59
.;°

4? 33 48

Pisetione Unit 2
(addition, nixed mashers.
li denominators

41 0 17 19 .1 55 48 42 36 41

Aliactiona Unit 3
(subtrection, like deneminatrirs)

:

69 11

.
.

4? 56; \r 39
.

'traction Unit 4
(additionclubtractiOnt

;afferent dinoilinstors):
37 61

.

22 59 31. 34 *.
II

.52 35

thiglieh pieruraior (limier). 16 . 27 2 q 12 :22

gractio_Unit 5
(multipnslication)

.

-31 14 . 54 : 14 47 20

mfrations Vat 6
(division, c,- 3. 51 13

.

33 16

''Area .Measurement (*OA/1h) 26

'1400iSel Concepts 29 :46 16 s.. 4: * 32 : ,
i:t

,Adding 04-aubtrikitingtmeimals 18 40
, ..

- . 13.:,
.. .

25,

-,7)iitiplying Oeciaite. 13 32 0 6 d 11 '' .18 13-

DividingiOCNounding Deeisele
(old unit):

, 7 10 - 29 0

.No OOP units completed OK 1K- 22K:

r o . emit '1;:i. to
completed by 1SAA etudentm in
oohed (including units flitted
g r . .. -

X of different 88SM:unite

IUIIIWIIIIEIIIIIEEIEMICIIIIIII 24
. .... - - .

gOnly these snits are UAW that wars completed' by atore'then-$0 (47) .of the total group of tkA students. Other, units end

the 'most of students atmplaing this are as toll/ism Seeding Long Numbers (104 Metric lesporature (2)4 'Metric
Memnovemotadisor (5); Pivisichaubtrsctive approach (3); Liquid. Meteureisintadtiglish (less than 10)1 )quations (1),,
YaelraMas Meseurimentoe01d unit (1)4 *Paulo Mealurinent*Ainew unit (2), Metric dapecity (2)1.bisiding beetealii..new unit,(4)t
Maid* sad Somas, Docindawansw unit 4'00 than 1) 4 Percent 1 (4)1 Portent 2 (1)1 Area, of Paralielegrome and 144,

isgles.(2). OvatiMOOP 'unit was used by at least 2 atudentss

l!Sehistle.r end d ware 00ittad from. this analysis because mese teachers in these echoes substituted other programmed) self.,
inanition snits for certain ofihe MOP Unitsi without clearly denoting the substitution Oft the studentteCtak dial sheet.

014410 whae.siumasirmilits wars gl; pert of the MOP ourriouluat but were instead **sheets and tests ,generated on meek, 0
mehoolto computer terminal as part of the desputer Generated Arithsotio MatorialOrojeot (see text). No MOP whole It)
maister-unita arxist. :



an earlier Minneapolis Schools' math project, the ATG.allowedva person sitting

at a school's terminal to "call" graded-Worksheets, answer' and'adtlevement

tests covering a particular math topic (e.g., addition of whole numbers). Since

the ATG had teen supplant'by another"computer prograM before 1973-74, ESAA

students did not interact directly. with the, computer to get ATG materials.

Insteadmrepresentative computer-generated ATG worksheets and tests were're-

)printeA on masters and multiple-copied for use by ESAA, students. Since no

,MBSDP units existed to teach addition, subtraction, and multiplication using

whole numbers, the ATG worksheets and tests were the only materials'used to

teach.ESAA students these basic whole number skills.

3, A sequence is recommended for the completion . of the MBSDP ,units.

Appendix B lists together both the mathematics units aid the MBSDP measure-

ment units. The math units are listed in .the order recommended for their
t -

completion. The measurement unite can be used in a more flexible'Order.

A giVen measurement unit can be used at any point past the mastery

math prerequisites. Appendix B lists each measurement unit at the

point it can be taken in the MBSDP curriculum.

of certain

earliest
O

The cost of the MBSDP materials. In the Math Component proposal $5,105

was allotted to purchase MBSDP materials: in the public schools (and approx-
.

imately $500 was so allotted in the nonpublic schools). Since this proposal
5

specified that each of nine public schools would serve 12iESAA students,

the MBSDP materials were expected to cost approximately $4.50 perstudent.

Sin,;e slightly fewer than the expected number of students were actually served, j'

by the ESAA Math ComporiPht in 1975-74, the actual MBSDP materials cost was

probably about $5.00 per student. -Table 1 indicates that 866 students in

seven public and six nonpublic ESAA schools were known to have completed

one or more BSDP units. Omitted from this table were 261 ESAA students

in two public sch4ols, because teachers in these schools substituted .other

programmed, self-instruction units for certain of the MBSDP units; without

clearly indicating this substitution to the evaluator (see.p. 13 below).

If one prorates the budgeted materials allotment and therefore assumes

that these schools in Table 1 received approximately $45001 then the MBSDP

materials cost about $5.50 for each ESAA student actually completing one or more

MBSDP units. Since each oe thes 866 students, on the average, completed

4.7 MBSDP units (not including completions of the 4 computer-generated units),

the cost of each unit completed by an ESAA student was about $1.18.'
ref

10
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The.ESAA Math. Students': Their Selection and Characteri4tios'

Aa'discussed above, the target population for this prograiVas junior-.

high-age students who -'in fall, 1973,were two or more. years below the level

of math achievement expected for their grade level.. ,According to estimates

(see Project prOposal) based on.1972 citywide testing, eadirdesegregting

public junior high in-.1973-74 could expect to have at ieast 14 students

two or more years below grade level in math achievement; ton the average,

each school,could expect more than. twice that number. the nonpublic

schools, the estimatednuniber of students two or more year8 below grade

in-math ranged from 12 to 34 per school; with a median of 22.

Final p14ns for the Math ComOnent refiefted a decision to serve, tot

the entire public7school.rAemedial population.Ifined above, butnstead the

popres -achieving 125 mathstudents.in,each public ESAA School; This decision
. .

to.-T erve only half of the public junior-high students needing remedial mate.

was based. an ;three consideratibnsi "(a) ihe amount of ESAA funds alotted to
.

Minnesota dictated ipstere program budgets';' (b) the Math. Component was the

limest priority ESAA Component in Minneapolis; and (c) seven of the ESAA

public schools woule also receivefunds for remedial instruction under Title I

of the Elementary and Secondary Education Act. *

In the nonpublic schools, however, all students judged by their teachers

to be two or more years below grade level in math were eligible for the ESAA.-

Math Component.

A previous section (see pp. 3-4) explained that selection of individuals

for ESAA math instruction'was based on theSeptember, 1973, administration of

the MACT-to all Minneapolis public - junibr -high seventh and eighth graders..

In addition, ninth graders believed to need remedial instruction in math also

took the MACT at this time. The 125 lowest scorers in each ESAA junior high

were supposedly designated as ESAA math students. In the nonpublic schools.
.

ESAA math students were selected without MACT testing.-3 The fall, 1973,

version of the MACT was, howeverl.given to nonpublic ESAA math students as

(a) confirmation of cortett placement in the Math Component.and (b) the
1z

*test for the ESAA evaluation.

Pretest MACT performance of ESAA students. Table 2 shows the pretest

(and posttest) MACT performance of ESAA students separately for each school

and for the combined students in the six nonpublic schools. Table 3, instead

of the school means of Table 2, presents frequency distributions for the

entire ESAA group, showing the !limber and percent of students attaining each.

pretest (and posttest) percentile rank.
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For a total group of 852 ESAA students, the mean Of the pretest Percentile

ranks gas 17.1, based on all Minneapolis seventh and eighth graders taking the

same September, 1973, test. ,Table 3 indicates that 86% of the ESAA students

had a citywide percentile rank. below 30 on the pretest.
,

Among ESAA schools, the highest mean Percentile rank on tile Pretest

was 27, obtained by School I's students (see Table 2). The students in

School I were all ninth graders, accounting for theirrelatively high

position among the total group of ESAA students. (Since ninth graders do

not ordinarily take the MACT, the MACT scores of ESAA,nipth graders were

therefore referred to eighth)grade norms.)

Although the Protect proposal did not specify upper limits on MACT

scores for students' Math Component' participation, one might question the

selection for the program of those 7% of ESAA students who scored at or

above the thirty-fifth percentile on the protest. It seems unlikely'that

these students were either the lowest achieving math students in their
yr

schOols, or two or more years below grade level in math achievement.

Students omitted from analyses involving the "total group" of ESAA,

students. Footnotes to Tables 1, 2, 3, and 5 indicate that ESAA students

in Schools F and G were omitted from data analyses involving the total

group oof "pure ESAA" students. The 876 students whoscAprogresis is charted

in Table 1, for example, and the 852 students constituting the "Total" pre-

test group in Table 2, are called "pure ESAA" because they used o111xMBSDP

materials (and the four units of computer.generated arithmetic materials

lilted in Table 1). In ESAA Schools F and G some teachers substituted

other prIgrammed, self-instruction units (e.g., on whole number division

and fracAone) for a number of the MBSDP and computer-generated units

listed in Table 1. Teachers in Schools F and G, by special arrangement ,

with the evaluator, translated students' progress on not - MBSDP programmed

materials into the Mastery Gain Points described earlier.' Nevertheless,

because the original Math Component plan was not,gollowed,' and:'becaUse

teachers in Schdols P and G did not clearly distirlguish students who used

only MBSDP units from those who did not--all 261 ESAA-eligible-ctudents

in Schools F and G were omitted from data analyses involving "pure ESAA"

students (those who used only MBSDP materials for the programmed learning

of math basic skills.)

In summary, the original plan for the Math Component was not followed

in Schools F and G. Nevertheless, the mastery gains and characteristics of

2.0
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TABLE 3 *
Preteot-Pootteot Perfarmanco of All ESAA Students

on the Minneapolis Arithmetic Computation,Toet (1.1ACI):
Frequency Dietribution

akPercentiljrank
r( amoni all '

Minneapolis Public
School:otudento
taking teat)/1

Protept (September, 1973)
N=852 otudoptc taking toot

.

Posttest (May, 1974)
N=725 etudento taking teat

N of ESAA etudent 0
attaining thin
rank

.% of ESAA otudenta
attaining thin
rank

N of CAA otudents
attaining this
rank

96 of ESAA etudente
attaining thin

rank
75-99

4
0 1

ci

70 -74 1

r
0 2 0 £4

65,69 1 0 4

60 -64 10 o 1

. 1.. 13

50 -54 2 0 35 )

45.49. 21 3

40-44 . 18 2 27 4

---. -44------L21L---=----2------
3o-34 57 .

46

7 52 7

25-29 10 12 48 7

20 -24 114 , 13 99 14
a

1 -19 120 14 68

10-14 171 20, . 99.

...?

14

-9 124 1

_

1

.

0-4 105 12 ' I 104 14

Deacri ive otatiotien

Me
Percentil rank. 17.1 22.4

Standard deviation
of percentile ranko 11.6 CO 17.1

Mean gain in u
ercentile rank"

Standard deviation
of mean gainb 16.3.

Note.--ESAA-oligible otudento from 2 of the 9 public cchOolo (146 otudente in one ochool, 115
in the other) were emitted from thin analyeis. Some of theee students had not used MUIR materials
and were therefore not par.ticipanto in the ESAA Math Program. (Some aced other programmed materials.)
In theco two cch"ool°, ESAA otudento (uoing HDEDP materials) were not clearly differentiated from
non-ESAA otudonto.

Nhe Minneapolio School Mathematio Department ,pmputed coparate percentile norm° for each
grade level (7th and 8th) and for each test adminietratilon (September and May). In conbtracting
the ;vomit table, each ESAA otudentro raw score web referred to the appropriate percentile normo.
Raw =woo of 9th grade ESAA otudento were referred to,8th grade not= (mince no citywide 9th grade
normo oxiot).

b
Gain in percentile rank wan calculated for the 711 otudento taking both protect and poottoot.

Of theco otudento, 410 or 585 had a higher percentile rank in the spring than in the fall; 29 (4%).
had the came rank; and 272 ow had a lower rank. One objective of the Math Component epecifiod
that 50 oT the ESAA otudente mould have the eame or higher rank in the spring. Since 606 of ESAA
etudente maintained or improved their relative poeition among their peers, thin objective was met.
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. ,

ESAA students ;11 Schools F and,G are reported in Tables 2, 4, and 5. Students

in these two schools were, hpwever, omitted from data9nalysea involving the

total group of pure ESAA students and showing their success in meeting Com-

ponent :objectives.

Number of students served by the Math Component. Table 4-indicates

.that 1200 students were served by the ESAA Math Component. The entries in
v

various tables of the evaluation-report, however,.aie based on fewer than

1200 students for the following reasons: (a) a number of ESAA students did

.myt take the MACT'preteSt, the posttest, or both; Table 2 shows that only

887 ESAA students (711 "pure ESAA" students plus ESAA students in Schools

F and GI, took both pretest and posttest. (b) For 53 students participating

,in the ffath Component (usually for short periods), neither MBSDP nor MALT
. .

data were available. (c) For a remaining 10 or so known ESAA students,

MALT scores were available, bUt the evaluator Could not determine whether'

or not MBSDP units had been completed. . J
In the ESAA public schools, the mean number of student?) served was 120

per school, a figure which dpproximateo the planned average of 125 der school.

Two schools, H and I, were markedly below expectation in the n&er of students

served. In the 6 nonpublic schools, the moan number of students served was

20 per school.

Student demographic characteristics. In most schools, and for the ESAA

students Acs a total group, boys outnumbered girls (Table 4'phows 57% vs. 43%

for the total group).

ApproXimately half the students were seventh graders. The distribution
,

of students by grade level varied greatly from school to school. This

variation was in part due to "two schools .having: no seventh grade in 197774

and two having no ninth grade. One of the ESAA dchoolo was a high school,
re.

and the ESAA students therefore dnly represented the ninth grade. In Schools

B, C, and Ei however, there is noready explanation for:' the lack of ninth
4._

grade participation in the ESAA Math Componont,,,. since all three schools had

a ninth grade. Similarly, School D had an eighth grade, butno eighth-grade

ESAA students. Apparently, since a teachers' participation in the ESAA'

Math Component was voluntary, the remedial-math teachers of the omitted grade

levels in Schools B,
Z
C, D, and E decided not to use .the MBSDP math aides and

MBSDP materials.

Table 4 also indicates that for the total student group over half (56%)

w* ~White, Amoricansbout one-third OW were Black Americans, and less
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than one in ten (7%) wore Indian Americans. Spanish-surnamed otudonto, and

students decgignatpd "Other" race or ethnic group constituted only ]5 of the

ESAA group. ,

For 'gradeo 7:9 in the city of Minneapolis ao a whole, 83% of the students

during 1973-74 were White, 126 were Black, t were Indian, 1% were Spanish-

purnamed, and .1% represented other racial categories. (Information on racial/

ethnic composition was obtained from the, Pupil Personnel. Sight Count 1973-74,

prepared by the Minneapolis Public Schools' Planning and Support Services

Efivioion, 1973)
01,

For the, junior-high grades in just the ESAA public schools, the relative

frequoncieo of the various minority groups were,generfly higher than'the

citywide relative, frequencie.o for the came grades. In' ESAA wheolo ih 1973-74,

73% of the junior-high-levol litudento were white, 19% were Black, 6%.were

Indian, 1% were Spanish-ournamed,"and loop than 1% ropresented other minorities.

In every ESAA public school except B and C, the porcentage of minority

students was higher for the Math Component than for grades 7-9 in the = 1

student body. The percentage of minority students (clack, "Indian, Sp, oh-

surnamod, and Asian Amorican) in grade° 7-9 in each ESAA :School ranged from

8% to 40% Ciith the exception of one junior-high having a minority enrollment

of 82%1 this school was awed cm a junior high at the and of tho 1973-74

school year). The median minority onrollment among these schools was

approximately onefthird. The ESAA math program° in four schools (A, D, H,

and I) exceeded 50% minority otudonto, however, In School D, 52% of the ESAA

math student° represented minoritioo, More than doubling the ,e3.% minority

-enrollment .of the school as a 'whole. In School E the ESA& minority enrollment

of 571 waofovor four -and-one -half timed the cchoolro 8 minority enrollment.

Pablo 4 ohowo thdt in Schools D'and B a great majority (7] and 91%, re-

spectively) of tho ESAA otudentoirode the buo ao part ofthe Minneapolis

Sehoolo' deoegrogation plan. For other ESAA public och9olo, the proportion

of ESAA math otudonto riding the bus was alwayo lop° than half. For all ESAA

public - school math otudento takentogothor, the proportion of buo ridoro wao

about ono - third.

Tho Staffin and Dail oration of tho Math Comionent

Staffing., Each of tho ESAA public junior higho recoived the equivalent

of two full-time math aido.o, and nearly all nonpublic ochoolo recoived one

part-time math aide. Only St. Joan of Arc received no math aido (although

the Math Component did provide MBSDP material° to thio nonpublic school). The

following public ochoolo had two fullftime aideo: Anthony, Jefferson, Jordan,

and Phillipo. Lincoln and North each had one aide. Bryant and Franklin each
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had three part-time aides; Ramsey had four part-time aides. A total of 25

individuals served as aides in the Math Component, although some of these
*

aides worked part-time.' .

The Math Component funded the equivalent.of 16 full-time (seven hours

per day) math aides for public junior highs. In noTblid s400ls the

equiv ent of four fullliffiel-bideo was funded. The money for nonpublic-

school aid0s, however, had to be used to hire note only math aides, but also'

-hides f r the ESAA Reading Component. One nonpublic- school aici, in fact,

otserved bow the Math and Reading Components.
-0/

The Math Component also funded a 0.6-time Math Coordinator to serve as

a resource.to all ESAA schools (see p. 1):
/-

As stated previously, the Math.Component did not fund any classroom

teachero. The, ESAA math aides worked under the supervision of existing

classroom teachero. A total of 44 teachers in both public End nonpublic

schools used ESAA math aideo and MBSDP materialfg during 1973-74.

Apparently, the participation of classroom(( teachers in the Math Compopent

was voluntary in most schools. The number of math teachers using aides and

materials ranged from two to five in the public schools. One or two teachers
6

in each nonpublic school participated. The following public schools had 5

participating teachero: Schools B, E, F, and G. Schools A and C had four

teachero. Schools D and I had three teachers. School 11 had two.

Appendix C io a questionnaire on the ESAA Math Component completed by

43 of the 44 participating t'eachers. Appendix D is a questionnaire on'the

role of the ESAA math aide, which was completed by 24 of the 25 math aides.

The responceo of the teachero and aides have been tabulated on them sample

questionnaires.

Appendices C and D show that moot of the staff persons employed in the

Math Component were White American (glib of 'the 43 reoponding,teachers, 7176 of

the 24 responding aiaoo). Teachero tended to be male (60%) and aides tended

strongly to be female (92n. All of the minority aided and teachers were

Blaok American.

Daily operation. The ESAA Bath Component depended for its implementation

on the voluntary acceptance of math aided and MBSDP materials by participating

teachers of remedial math. The part-time ESAA Math Coordinator provided

corer ultation, not oupervision, for the teachers and aides. aoseo

aided by ESAA varied from school to bol in (a) student composition,

(b) the use of MBSDP materials, and (c) the role assigned by teachero to the

ESAA math aides.

In most of the ESAA ochoolo, the officially designated ESAA student® and

18
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o
non-ESAA students worked side-by-side in the same remedial math clasSea.

ESAA math aides-for these classes sesved-both ESAA'and non -ESAA students:

. In come schools aided by Title I, both ESAA math aide's and.Title I math

aides served the same students. Only in School D were "pure" ESAA math

classes constructed from the master list of ESAA'studento. School in

contrast, had no ability grouping, and ESAA students were enrolled in the

same math classes with studeFtsof higher achievement levels

The use ofOUBSDP materials, and the emphasis placed on the e materials
.

varied widely, from school to school, and even within the some school._ While

over 9 of every 10 teachers and over 9 of` 10 ESAA aides rated the MBSDR.

materials ate having at least "Moderate interest" for ESAA students (see

Appendices Cand D), nevertheless nearly all of the tpcheriTused other,

commercial materials in teaching the areas covered 1y the MBSDP curriculum.

While most teachers and aides praised the interest level and instructional

value of the MBSDP units, their written comments suggeatodthat student

interest waned with overreliance on any single teaching approach or math

curriculum. Ot4Ir basic skills materials used by ESAA students included

computer-generated materials (other than the whole number units listed in

Table 1), textbooks, puzzles, and wooden bfers to teach fractions concepts.

In one ESAA schdol a participating teticher; Aa part of a Title I

project, developed units of materials covering many of the came areas as

the MBSDP. This teacher and others in the same school were understandably

reluctant to replace their can indigedous units with those of the MBSDP.

Problems In' the availability of MBSDP materials. Questionnaire comments

by a number of participating teachers suggested that supplies of MBSDP

materials wore insufficient to serve their remedial students. A few teachers,

of course, wanted materials to serve more than the 125 officially daqgnated

ESAA students. In a few schools, however, 'the 125 or co ESAA students

were inadequately supplied. Six teachers complained of delays in filling

their MBSDP orders. Others were disappointed by lags in the publication .

of needed units (e.g., decimals). Some teachers reported to machine dupli4

cation of.uniis in sho;t supply. Part of the responsibility for materials

shortages probably rests with those teachers who failed to place timely

orders with the ESAA administration.

ANie enacted role of the'Math aides. Teachers participating in the

Math Component deployed aides in one of two ways. Some (e.g., in 'Schools

E, F, and G) cent students individually or in small groups to work with aidpo

19
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1

separate
.

in ate officoo outside thq"classroom Teacher° in other schools (e.g.,
.

D, 1-1, and I) generally worke yz. de with aide° in the classroom. :Among
. . .

.. a small sample of aides personally quelltioned.by the evaluatorq.all preferred
. .

to work within the classroom. '.,., . ,

The following description. of thcf`math aides' work in .the sch.8ols is tad

on the aides"reaponses to the questionnaire Concerning their enacted,role

(Gee ftppendix D). For each of 10 activitios, aides were aoltdd (a) Whether i
, -

they pqrfoimed the activity; (b) how they performed the activity (including
a N

mathematics); and (c) the percent of total -time they spent on the Ativity.. .

The following picture of tho math.aide's role emerged:,

any "tips" they would siiggept to others wanting to help ESAA. students master

\
. .

.

. .

0,

, r
Approximately 60,76.of tho aiaes'ftimo wasapent in four activities which' .

involved direct-interaction with students. The aideo'\o/igle most time-
, ,

consuming activity was "helping individual students td do thoir work," which
.

e...

occupied 25 minutes of every clacoroom hour, on'the average. 'Similar activities

included4'helping small groups of-students to dOgtheir work" (8 minutes per

hour, on the average) and "giving feedback to students concerning their class-

room performance" (2 minutes). Commenting:on these activities, seven aides

felt that ESAA students thrive on patience, encouragement, and individual

attention. Accoraing to four aides, giving positive feedback is ark important

part of the aide's job, "even when I'm buoy," said one aide). A few aides

found time to "rap" with students about personal problems or Not to get

acquainted with student°.

Various clerical tasks, including record-keeping, occu ed approximately
,

4as of the aides' time. These activities included (a) ccoring*tests and other

written materials (6 minutes of every hour, on the average); (b)iiaintaining

student records concerning MBSDP progreool'VACtiocoreoe grades, and attendance

(4 minutes); (c) passing out and monitoring teats (2 minutes); (d) oeledting,

finding, or writing materials to oupplcment thWMBSDP materials (2 minutes);

and (o) duplicating eats, MBSDP units, androther written'materialo.

Other infreque t 1 activities included participation in parent-teacher

conferences', typing housekeeping, and asoilstin the teacher with grading.

One aide inappropriately spent some time helping students who forgot their'

loot combinations.

Apparently, the math aides generally 41,joyed good working relationohipO.

with their supervising teachers. Approximately half of the aides and half

of the teachers rated the aide-teacher relationshie as "Excellent." Only
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two teachers (and no aides) rated the.relationship, "Poor." (See, the six-

pointscale in Appendices .0 and D).

In School G, notable exceptions Occurred to this pattern of generally

good working relationships. The ESAA aides in School G were located in an

office outside the classrooms. The teachers, however, sent very few students to

these aides. One teacher tended to send studenta.who were disruptive rather than

remedial. The two aides formally approached each teacher of =AA' students, after

making a master list' each.ESAA student's math teacher, class time, and room

location. The aides offered to take ESAA students for tutoring and work.

materials. 14ttle lmcrease=in refeivals occurred,,,however, leading one aide to say,
'

"1 sometimee feel some teachers don't really support the, concept of this wogram."

THE .mtECTIVENESS OF THE MATH COMPONENT
IN MEETING ITS OBJECTIVES

The Math Component not only met, but surpassed, its two,goals for gains

in mathematics mastery among the lowest-achieving, junior-high math students

in Minneapolis schools.

The first part of this section concerns the attainment of the two main

program objectives. The second part dispusses some differences among the

ESAA math programs in the ESAA public schools. plausibly accounting for the

observed differences. in their math-skill gain rates.

ective I. Tables 2 and 3 show that 6296,of ithe evaluation-eligible0

ESAA students who took both the fall and spring MACT had a percentile rank

in May, 1974; which was the same as, or higher than, their percentile rank

in September, 1973. Objective I was therefore met, since it required only

5406 of ESAA students to maintain or improve their relative position among

their peers.

ObjectiVe I was not only met among the total group of "pure ESAA"

students, but also within seven of nine public schools and the combined

six nonpublic schools. The median school gain (counting the nonpublic

group as one "school") was 5.5. these school means ranged from -4 percen-
,

-tile points of "gain' (for School I) to 14 points (for School D).

Objective II. AttainMent of Objective II required that SO% of the

evaluation-eligible ESAA students earn Mastery-Gain Points on MBSDP units

at the rate of 40 or more per year (10 or more points per quarter). Table

5 shows that in fact two-thirds of the total group of<Ypure ESAA" students

met this objective.

2 8:
21



M
a
s
t
e
r
y
 
-
G
a
i
n
 
P
o
i
n
t
s
 
E
a
r
n
e
d
 
b
y
 
E
S
A
A
 
S
t
O
d
e
n
t
s

o
n
 
U
n
i
t
s
 
o
f
 
t
h
e
 
M
a
t
h
e
m
a
t
i
c
s
 
B
a
s
i
d
 
S
k
i
l
l
s
 
D
e
v
e
l
o
p
m
e
n
t
 
P
r
o
j
e
c
t
 
(
M
B
S
D
P
)

M
a
s
t
e
r
y
 
-
G
a
i
n
 
P
o
i
n
t
s a

e
a
r
n
e
d
 
p
e
r
 
q
u
a
r
t
e
r

,

°
%
 
o
f
 
s
t
u
d
e
n
t
s
 
a
t
t
a
i
n
i
n
g
 
e
a
c
h
 
q
u
a
r
t
e
r
l
y
 
r
a
t
e
 
o
f
 
M
a
s
t
e
r
y
 
-
G
a
i
n
 
P
o
i
n
t
s
 
e
a
r
n
e
d

T
o
t
a
l
 
g
r
o
u
p

o
f
 
"
p
u
r
e

.

E
S
A
A
"

s
t
u
d
e
n
t
s

N
=
8
7
6

,

E
S
A
A
 
p
u
b
l
i
c
 
s
c
h
o
o
l
s
 
(
8
 
j
U
n
i
o
r
 
h
i
g
h
s
,
 
1
 
h
i
g
h
 
s
c
h
o
o
l
)

.

6
N
o
n
p
u
b
l
i
c
.
.
,

.
s
c
h
o
o
l
a

N
=
1
1
9

,
S
c
h
o
o
l
 
A

,

N
=
1
1
8

S
c
h
t
 
B

N
=
1
0
4

S
c
h
o
o
l
 
C

N
=
1
3
0

I

S
c
h
p
o
l
.
D ,

N
;
d
2
8

'
S
c
h
o
o
l
 
E

.
N
=
1
2
5
 
-
_
,
'

S
c
h
o
o
l
 
F

N
=
1
1
5

S
c
h
o
o
l
 
G

:
.

N
=
1
4
b

S
c
h
o
o
l
 
3
i

'

N
=
7
9

.

.
S
d
h
o
o
l
 
1

.
 
1
4
7
3

4
0
 
o
r
 
m
o
r
e

'
6
%

9
X

0
%

.

.
1
1
6

7
%

"
O
%

:
:
-
2
5
%

.
5
%

3
5
-
3
9

4
1
3

0
°

4
3

0
7

2

3
0
-
3
4

a
5

1
2

1
5

9
2

9
6

5
4

1

2
5
-
2
9

1
0

1
8

1
7

1
6

1
2

1
2
.

6
8

6
5

2
0
:
2
4

.
1
3

,
2
0

4
-
1
0

1
8

1
3

1
6

8
1
6

1
1

1
0

1
5
-
1
9

1
5

,
1
0

2
2
0

1
9

1
7

1
3

1
0

2
2

6
,
 
1
9

1
0
-
1
4
 
.

1
5

1
2

9
1
8

1
4

2
4 .

,
2
2

1
6

.

1
6
'

1
2

5
-
9

1
9

3
r

.

3
9

1
8

.

-
2
6

.

2
9

1
4

2
2

1
-
4

7
3

2
3

1
0

'
.
4

5
3

1
0

3
3

2

0
.
,
.
.
.
.

8
_

2
2

6
0

1
0

5
8

2
2

D
e
s
c
r
i
p
t
i
v
e
 
s
t
a
t
i
s
t
i
c
s

M
e
a
n
 
g
w
i
r
t
e
r
l
y
 
r
a
t
e
 
o
f
.

G
a
i
n
 
P
o
i
n
t
s
 
e
a
r
n
e
d

1
7
.
2
,

2
4
.
9

6
.
0

A
.
4
.
8

2
2
.
1

1
5
.
8

2
2
.
1

1
5
.
1

1
4
.
5
.

2
6
.
'
9

1
3
.
9

.

S
t
a
n
d
a
r
d
 
d
e
v
i
a
t
i
a
a
 
o
f

q
u
a
r
t
e
r
l
y
 
r
a
t
e

1
3
.
7

,

,
1
1
.
2

6
.
0

1
0
.
6

1
0
.
7

.

9
.
8
.
,

1
2
.
9

1
4
.
1

.
:
 
4
4

2
3
.
6

:
 
1
5
.
4
'
 
-

%
 
o
f
 
s
t
u
d
e
n
t
s
 
w
i
t
h

r
a
t
e
s
 
o
f
 
1
0
 
o
r
 
s
o
r
e

p
o
i
n
t
s
 
p
e
r
 
q
u
a
r
t
e
r

(
4
0
 
o
r
 
m
o
r
e
 
p
o
i
n
t
s

p
e
r
 
y
e
a
r
)

6
7
%

9
2
%

1
6
%

.
6
6
%

8
9
%

7
0
%

8
7
%

-
5
4
%

-
.
.

6
0

a
w
a
r
d
e
d
 
"
M
a
s
t
e
r
y

7
5
%

-
G
a
i
n

5
4
%

2
o
i
n
t
s
.
"
 
A
s

-
-
-
=
=
.
.
.
s
-
c
h
 
s
t
u
d
e
n
t
.
 
a
f
t
e
r
 
s
u
c
c
e
s
s
f
u
l
l
y
 
d
o
m
p
l
e
t
i
n
a
 
a
n
 
M
B
S
D
P
 
u
n
i
t
 
-
 
(
a
n
s
w
e
r
i
n
g
 
8
4
%
 
c
o
r
r
e
c
t
 
o
n
 
a
 
P
o
s
t
t
e
s
t
)
.
 
w
a
s

S
h
o
w
n
 
i
n
 
A
p
p
e
n
d
i
x
 
A
 
a
n
d
 
a
d
 
e
x
p
l
a
i
n
e
d
 
i
n
 
t
h
e
 
t
e
x
t
,
 
t
h
e
 
n
u
m
b
e
r
 
o
f
 
G
a
i
n
 
P
o
i
n
t
s
 
e
a
r
n
e
d
 
d
e
p
e
n
d
e
d
 
o
n
 
b
o
t
h
 
(
a
)
 
t
h
e
 
"
e
s
t
i
m
a
t
e
d
 
d
i
f
f
i
c
u
l
t
y
"
 
o
f
 
t
h
e
U
n
i
t
,

a
n
d

,
(
b
)
 
t
h
e
 
s
t
u
d
e
n
t
'
s
 
s
c
o
r
e
 
o
n
 
t
h
e
 
u
n
i
t
 
p
r
e
t
e
s
t
.

F
o
r
 
e
a
c
h
 
s
t
u
d
e
n
t
,
 
a
 
M
a
s
t
e
r
y
G
a
i
n
-
P
o
i
n
t
 
t
o
t
a
l
 
w
a
s
 
c
o
m
p
u
t
e
d
 
f
o
r
 
a
l
l
 
u
n
i
t
s
 
s
u
c
c
e
s
s
f
u
l
l
y
 
c
o
m
p
l
e
t
e
d
.

a
F
o
r
 
e
a
c
h
,
s
t
u
d
e
n
t
,
 
t
h
i
s
 
q
u
a
r
t
e
r
l
y
 
r
a
t
e
 
o
f
 
G
a
i
n
 
P
o
i
n
t
s
 
e
a
r
n
e
d
 
w
a
s
 
o
b
t
a
i
n
e
d
 
b
y
 
d
i
v
i
d
i
n
g
 
(
a
)
 
t
h
e
 
M
a
s
t
e
r
y
 
-
G
a
i
n
 
-
P
o
i
n
t
 
t
o
t
a
l
 
b
y
 
(
b
)
 
t
h
e
 
t
o
t
a
l
 
n
u
m
b
e
r

o
f
 
q
u
a
r
t
e
r
s
 
t
h
a
t
 
t
h
e
 
s
t
u
d
e
n
t
 
a
t
t
e
n
d
e
d
 
h
a
l
f
 
(
5
w
)
 
o
r
 
m
o
r
e
 
o
f
 
t
h
e
 
E
S
A
A
 
m
a
t
h
.
:
c
l
a
s
s
 
s
e
s
s
i
o
n
s
 
h
e
l
d
.

F
o
r
 
o
n
e
 
s
c
h
o
o
l
 
o
n
 
a
 
t
r
i
m
e
s
t
e
r
 
g
r
a
d
i
n
g
 
s
y
s
t
e
m
,
 
e
a
c
h

s
t
u
d
e
n
t
'
s
 
t
r
i
m
e
s
t
e
r
l
y
 
r
a
t
e
 
w
a
s
 
p
r
o
r
a
t
e
d
 
a
n
d
.
e
g
r
e
s
s
e
d
 
a
s
 
A
 
q
u
a
r
t
e
r
l
y
 
r
a
t
e
.

b E
S
A
A
 
s
t
u
d
e
n
t
s
 
f
r
o
m
 
S
c
h
o
o
l
s
 
F
 
a
n
d
 
G
 
w
e
r
e
 
o
m
i
t
t
e
d
 
f
r
o
m
:
t
h
i
s
:
t
o
t
a
l
 
g
r
o
u
p
 
o
f
'
"
p
u
r
e
 
E
S
A
A
"
 
s
t
u
d
e
n
t
/
6
.
.

S
o
m
e
 
o
f
 
t
h
e
s
e
 
E
S
A
A
-
e
l
i
g
i
b
l
e
 
s
t
u
d
e
n
t
s
 
i
n
 
S
c
h
o
o
l
s

F
 
a
n
d
 
G
 
h
a
d
 
n
o
t
 
u
s
e
d
 
M
B
S
D
P
 
m
a
t
e
r
i
a
l
s
,
 
a
l
t
h
o
u
g
h
 
b
y
 
s
p
e
c
i
a
l
 
a
r
r
a
n
g
e
m
e
n
t
 
w
i
t
h
 
t
h
e
 
e
v
a
l
u
a
t
o
r
,
 
t
h
e
s
e
 
s
t
u
d
e
n
t
s
'
 
p
r
o
g
r
e
s
s
 
o
n
 
n
o
n
:
1
4
B
S
D
P
f
i
r
o
g
r
a
m
e
d

m
a
t
e
r
i
a
l
s
 
w
a
s
 
t
r
a
n
s
l
a
t
e
d
 
i
n
t
o
 
M
a
s
t
e
r
y
 
G
a
i
n
 
P
o
i
n
t
s
.

N
e
v
e
r
t
h
e
l
e
s
s
,
 
b
e
c
a
u
s
e
 
t
h
e
 
o
r
i
g
i
n
a
l
 
M
a
t
h
 
C
o
m
p
o
n
e
n
t
 
p
l
a
n
 
w
a
s
 
n
o
t
 
f
o
l
I
b
w
e
d
,
 
s
t
u
d
e
n
t
s
 
i
n
 
S
c
h
o
o
l
s
 
F

B
i
n
d
 
G
 
w
e
r
e
 
n
o
t
 
i
n
c
l
u
d
e
d
 
i
n
 
t
h
e
 
t
o
t
a
l
 
g
r
o
u
p
 
o
f
 
"
p
u
r
e
 
E
S
A
A
"
 
s
t
u
d
e
n
t
s
 
(
u
s
i
n
g
 
O
n
l
y
 
M
B
S
D
P
 
u
n
i
t
s
 
f
o
r
-
p
r
o
g
r
a
m
m
e
d
 
l
e
a
r
n
i
n
g
-
o
f
 
m
a
t
h
 
b
a
s
i
c
 
s
k
i
l
l
s
)
.

O
n
e
 
o
b
j
e
c
t
I
v
e
 
o
f
 
t
h
e
 
M
a
t
h
 
C
o
m
p
o
n
e
n
t
 
s
p
e
c
i
f
i
e
d
 
i
n
 
p
a
r
t
 
t
h
a
t
 
5
0
%
 
o
f
 
t
h
e
 
E
S
A
A
 
s
t
u
d
e
n
t
s
 
w
o
u
l
d
,
 
e
a
r
n
 
M
a
s
t
e
r
y
 
-
G
a
i
n
 
P
o
i
n
t
s
 
a
t
 
t
h
e
 
r
a
t
e
 
o
f
 
4
0
o
r
 
m
o
r
e

p
e
r
 
y
e
a
r
.

N
o
t
e
 
t
h
a
t
 
8
 
o
f
'
9
 
p
u
b
l
i
c
 
s
c
h
o
o
l
s
,
 
t
h
e
 
c
o
m
b
i
n
e
d
 
n
o
n
p
u
b
l
i
c
 
s
c
h
o
o
l
s
,
 
a
n
d
 
t
h
e
 
t
o
t
a
l
 
"
p
i
m
a
 
E
S
A
A
"
 
g
r
o
u
p
 
m
e
t
 
t
h
i
s
 
o
b
j
e
c
t
i
v
e
.



As with Objective I, the great majority of individual ESAA 'Schools, as

well as the total student greupfs,met Objecti e II. In eight of nine public

Nchools (including "non-pure" Schools F and G) and in the combined nonpublic

schpols, ESAA students earned Mastery-Gain Points at the rate of 10 or more

Points per quarter. Theiedian schOol was,15.4 Points per quarter.

The range of school means was frpm i6.0 Points peiquart-er (for School B)

to 26.9 Points (School: I).

Table 5 also shows that in every school-except B,-shalf or more of the

ESAA students met Objective II. Schools with the highest.percent of ESAA

students meeting Objective II were A, D, and F, where approximately 9 of

every 10 students earned 10 or more points per quarter. S6001 B had the

lowest percent (16%) of students meeting Objective II, a rate less than

one-fourth that of any other ESAA public achool«

The Ambiguous Meaning of MACT Gains

Objective I, pertaining to MACT gains, was clearly met. As specified

in the formal statement of the objective, 6296 of "pure ESAA" students main-
,

tained or improved their relative MACT standing among their Minneapolis

grade -level peers. Table 3 shows a mean gain in percehtile rank of 5.5 for

those 711 "pure ESAA" students taking both the pretest and posttest.

Because of the method used to select ESAA students,however,that of

choosing for the Math Component the lowest-scoring students on the fall

MACT--one cannot .cletermine whether this mean gain of 5.5 percentile points

represents a real improvement in these students' relative standing in math

basic skills, or an artifactual, gain attributable to pretest-to-posttest

regression.

Whenever a group is selected for the extremity of its scores on a

test, thee same group would be expected to have less extreme scores,

oil the average, on a second equivalent test, even if no educational treatment

intervened between the two tests. This "regression artifact," described by

a number of statisticians including Campbell and Stanley (1963, pp. 10-12),

is possible for all tests that have an imperfect (less than 1.0) test-retest

correlation. This statistical phenomenon is expected whenever groups are

2A preteat and posttest are imperfectly correlated whenever a student's
posttest score is not completely predictable from that student's pretest.

score. Students with the same pretest score may obtain different posttest
scores for many reasons. For example, students may learn different amounts,
or, on a particular day and a particular test, they may show differences in
effort, experience differences in fatigue, or have differences in "luck."
All of these factors except actual learning contribute to both error o;
measurement and an imperfect test- retest correlation.
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-chosen because they lie at the extremes of a score distribution (i.e., they

have extremely low scores or extremely-high scores).

the case ,pf MACT scores, one might imagine choosing two groups:

students with extremely low MACT scores (e.gi, FSAA students) and students
. ,

Adith extremely high scores. Even if no Math Component were administered and

no real change in math ability occUrred, sine 'would expect that on any post-

test MACT (e.g., after a short period), the extremely low Pretest scorers

would generally make higher raw 'scores and percentiles, and the extremely'

high pretest scorers would, on the average, have poorer posttest scores And

percentiles. Except for the knowledge that no instructional program took

place (in this fictitious example),tone might erroneously-cbnclude that the

poorest students were getting better and the best students were getting poorer.

'In short, the finding that ESAA students in general improved thei? MACT

percentile rank from fall to sprihg is not surprising. Nor, is the degree of

gain a firm estimate of the degree to which ESAA Students in 'i975-74 iTproved

their "true" math skills relative to their same-grade peera.

The size of the percentile gain' attributable to the regression artifact

will be roughly estimated in the following discussion:

According to the frequency distributions of 1973-74 MACT sabres (Appendix

A), the mean September raw score for all Minneapolis seventh graders wastl

12.9; for a1 eighth graders,- the mean pretest raw score was 17.3. For all

"pure ESAA" Students the mean pretest raw score was 6.5.

Although informahon on the psychometric characteristics of the MACT

is not available, let one assume that any two forms of the MACT have equal

means, equal variances, normal distributions of scores, and test-retest

correlations in the respectable neighborhood of .80. Then the posttest

MACT scores of ESAA students (selected only on the basis of a low pretest

score) should, on the average, be 20% clober to the mean than the same

students' pretest scores, even if no schooling intervened hetween pretest

and posttest. This statistical regression of 20% toward the mean follows

'directly from the assumption that the test-retest correlation is .80.

Schooling did, of Bourse, intervene between fall and Spring admin-
.

istrations of the MACT. Minneapolis seventh graders, on the average, had

6.7 more correctanswers on the posttest than on the pretest. ,Remedial

seventh graders who scored near the ESAA mean of 6.5 points on the.pretest,

however, needed to get only about 5 more problems correct on the posttest

to maintain their percentile rank among all seventh graders of about 23..

Minneapolis eighth graders, on the average, improved their pretest

MACT performance/by 4.7 raw-score points. Remedial 'students with pretest

31



4
answering near 6.5 on the pretest needed between 4 and 5 additional correct

answers to maintain their percentile` rank among all eighth graders of about 12.

The average ESAA stud,nt answered slightly over 6 more problems correct

on the posttest than on the pretest. The question is, How much of this-
.

6.2 point gain is attributable to regression and how much is due to real

gain in math skills?
-..

If both ESAA seventh graders and ESAA eighth graders had the same
,

average pretest raw score of 6.5, then ESAA seventh graders were 6.4 points

beloW:the Minneapolis seventh grade mean, and'ESAA eighth graders,were 10.8
.

points'belOw the Minneapolis eighth grade mean. One could therefore estimate

that the pretest-to-posttest gain due to regression is about 1 raw-score

points for seventh graders nd about 2 points for eighth graders.

Subtracting the eArated gain due to regression, the corrected mean

raw gain fOr ESAA se4enth graders was approximately 5 correct ansWers and
1--

the corrected mean gain for ESAA eighth graders was about 4 points.

. Although the Math Component met Objective t as stated in the proposal,

with 6 of ESAA students maintaining or improving their relative standing

on the MACT, the above discussion suggests that the "true" gains in mastery

of MACT -type math problems were probably the same for ESAA students and

for other remedial math students in Minneapolis having the same fall, 1973,

grade placement and pretest score . If the above reasoning is correct;

probably about 50% of the total gr up of "pure ESAA" students, not 6294,

actually improved their standing among peers in skills measured by the MACT.

Differences Among Schools in the Math Gains of Their ESAA Studen - c'*c

As discussed above, eve school Surpassed at least one of(the mastery-

rtgain rates specified by the t o program objectives; most schools exceeded

both objectives. Since differences in mastery gain did emerge among the
If

schools, however, this section of the report explores some factors plausil4y

accounting for a school's greater or lesser success in meeting program

objectives.

The relationship between mastery gains as measured by the MACT and gains

measured by progress on MBSDP units. First, for individual students it appears

that progress on MBSDP units was only moderately related to MACT gain. For

those 711 pure ESAA stuaents with complete data, the correlation between total

Mastery-Gain Points earned and raw MACT gain was .30,,accounting for less than

10% of the variance in either set of scores. This modest correlation between

MBSDP progress and MACT gain is not surprising, and indicates that students'

completion of MBSDP units is neither a necessary nor sufficient condition for

MACT gain. 25
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For schools, however, the correlation between MBSDP progress and MACT

gain was greater than the-corresponding correlation for individual students.

When the perfOrmance of all ESAA students at -a given pure-ESAA school (except
3I) was combined, the mean number of MBSDP points earned correlated .56 with

.'that school's mean MACT gain. Since this correlation is based on only 6

'pairs of'means, it is not reliably different from zero at the 5% significance

level. If this Correlation proves stable, it would indicate that a student's

substantial progress on MBSDP units is most predictive of high MACT gains in

schools where that studbnt's ESAA peers also earn a relatively high number

of MBSDP points.

Higher-gain and lower-gain schools.. The school means on MBSDP progress

.and MACT gain were studied to select ESAA schools more and less successful

in meeting Math'6omponent objectives. Schools D, E, and F were above the

median of all,EgAA public schools in both MBSDP progress and MACT gain;

these three schools are called "higher-gain schools." Schools B, C, and

G fell below the median on both indices of mastery gain and are called "lower-

gain schools." The terms "higher.gain" and "lower- gain'} do not, of course,

imply absolute judgments and are relative only to differences between the i

public schools invelved,in the ESAA Math Component.

Characteristics of higher-gain and lower-gain schools. Differences

between the Math Components in the higher-gain and lower-gain schools were

sought, to plausibly account for their differences in math-mastery gain.

A n
il!,.

ber of potentially relevant differences were explored and discarded as

impo tant correlates of mastery differences between these schools. The

school's mean pretest MACT score, the percent of boys.vs. girls in the ESAA

Math Component, and the number of stur1Pnts served were among the variables
V

that failed to differentiate higher-from lower-gain schools. The following

differences between higher-and lower-gain schools, seemingly relevant to

mastery gain, were noted: A,

1. In the higher-gain schools, the teachers and aides in the ESAA math

program seemed better organized than the ESAA teachers and aides in the lower-

gain schools. In School D a strong leader emerged among the three participating

ESAA math teachers. This teacher coordinated the scheduling of remedial math

classes, the work of the ESAA math aides, and the ordering of MBSDP materials.

Each participating teacher taught two classes consisting entire3y of ninth-

grade ESAA students. The teachers and, aides all used the same large room for°

'lesson planning, clerical work, and disoussion of common instructional problems.

3School I was omitted because the MACT gain mean was based on only 21 of the
75 students participating in the program.
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The'fabt that ESAA stUdenta in School D were all ninth graders Cahhet

solely account for the high gains of these studental in'SchOol El for

example, 9 of every-10 students were seventh graders, and 'yet School:EVas

also a higher-gain school. Ih School E, as in S chOol Do therteachers:of

ESAA students adithe aides aiao shared a common preparation room. The

eva&tor'a observations suggested that ESAA math teachers in the higher-

tain-Schools communicated with each other more frequentlyi than teachers in

.-the 'ewer-gain schools: such discussion probably made possible mutual

help in the difficult task of teaching remedial studente.

g: The ESAA teachers in the higher-gain schools seemed to haye more

'genuine enthusiasm for the tea4ing of remedial math than teachers in the

lower -gain schools; In School. D, for example, the teacher who emerged as

the unofficial leader-of the ESAA program was eager for the evaluator to

observe her ESAA classea. Moo]. i-had actively sought funds and staff to

improve its remedial prOgramsOhe teacher in School F was. a specialist in

remedial math who had deVeloped his own basic skills materials as' part

Title I project.

3. Teachers in the higher-gain schools were more favorable toyard MBSDP

materialt than teachers in the lower -gain schools.. The teachers in higher

gain schools generally-rated theMBSDP materials as having "High interest".

for ESAA students, while teachera in lower-gain schoolsrated the materials

slightly lower, as having between "Moderate" and "High" interest (see question

in Appendix C).

In their responses to the ESAA teacher questionnaire, 3 of the 13

teachers in higher-gain schools spontaneously expressed a desire for more

MBSDiOmaterialo, co they could serve more than 123 remedial students in their

schools. None of the teachers in sower -gain schoola expressed such a desire.

4. The ESAA math aides were used more efficiently, and granted more re-

sponsibility, in the higher;.gain schools than in the lower-gain schools. In

Schools D and F the aides were respected by teachers as valued colleagues in

the classroom. For example, the "lead" teacher in School D introduced each

aide to the evaluator as an important member of the instructional'team. In

School D aides worked side -by -side with teachee, and aide morale seemed

extremely high. In School F the ESAA math teachers also showed considerable

respect for aides, sendig students in small groups to the aides for remea

diction of specific weaknesses.

In lower School G, as described above, the aides were relatively

isolated from both teachers and students. Aide morale was low when

2734



the evaluator vioited_School G in May 1974. One teacher in School G

volunteered the-judgment that ESAA math aides had not been used effec-

tively.

RECOMMENDATIONS

Recommendations regarding the improvement and re-fhnding of this

program may be academic, since the decision has 4ready been made t dis-

continue funding for the ESAA Math Component. The evaluator nevertheless

offers the following suggestions, in the hope that they will be useful to

those who plan and seek funding for future programs of this type.

Recommendations for the Improvement of Math Component Operation

1. A more efficient system or ordering and delivering materials should

be instituted. Several teachers and aides complained of inadequate supplies

of MBSDP materials and delays in receiving ordered materials.

Sufficient quantities of, all MBSDP units (one copy of the most commonly,

used units for each ESAA student in each school; fewer copies of less

frequently used or "optional" units) should be ordered by the ESAA admin-

istration before the start A the school year. These, material; should than

be stored in a central ESAA math-materials depobitory. A memo from an BMA

math teacher to the ESAA Math Coordinator should be sufficient to release

the needed materials to the school. The materials, already allotted to the

school and in storage, could arrive in the classroom within one or two days

of the order.

2. As a prerequisite for a school's participation in the Math Component,

a group of remedial math teachers in the school should formally commit them-

selves to the use of ESAA math aides, the use of MBSDP materials, and the

.sa1491nathaidessohedulinofrelarmeetincSAAandteacgherodurinthe

schpol year. Since the Math Component funds no teachers, and since aides

do not have authority for instruction within the school, some organization

of ESAA staff within the school seems necessary to insure that the Math

Component will be carried out according to bapic plan.

3. A full-time ESAA Math Coordinator is-needed to supervise the delivery

of MBSDP materials (Recommendation 1) and the maintenance of adequate Math-

Component organization within each school (Recommendation 2).

3 I;
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4. The =A Project Staff should carefully consider the tact that

students of racial minorities were overrepresented in the ESAA math prOgrams

of come schools (see pp. 15-17). Educittiohal peed should be synthesized with

the need for racial balance sq that unintended wagregation does notoccur.

5. The participating teachers` should more carefully screen incoming

-ESAA students to insure that students selected are those for whom the

Math Component is intended. Although the great majority of 1973-74 ESAA

students were well suited to the program, ?% of the students were above

the thirty-fifth percentile on the MACT pretest. Such students do not seem

markedly below their peers in math achievement.

6. As in the past minoritylersonn should be encouraged to apply for
,

positions as math aides. Some slight improvement in recruitment of racial

minorities seems warranted. Among ESAA students, 36% were Black American

and '% were Indian American. Among ESAA math aideN25% were Black American

ind none wore Indian American:

7.. The specification of Math Component oblictives in terms Of MACT gain

scores is ina ro riate and misleadins in view of the regression artifact

that inevitably increases the retest tolesttest gains of students selected

for their low pre est scores. The evaluator suggeSto that in the future, if

MACT gaia scares f ESAA students are used to'assess program effectiveness,
..;.

that: (a) a contr group design be used, pitting the gains of ESAA students

against those of remedial studenill, in non-ESAArschools ilerly selected

for low test scores; (b) an attempt be made to eatim-te probable gains due

to regression and adjust the statement of the objective accordinkly; and/or

(c) some attempt e made .to compute a "regreosion-freei" "residual," or

"corrected" goi score, uoing'metheds suggested by Cronbach and Furby (1969).

Recommendatii# for the Be- Funding of the Math"Com onent.

The evsmator believes continuOd funding should be sought for the Math

Component, provided recobi&nded program improvements are made. Overall, and
.

in most ESAA schools, Math Component has metgo britically important objec-

tives of improving math basic skills among the lowest achieving junior high

students in Minneapolis.

Despite some flaws-in organization and implementation, the Math Component

provided high - interest materials and individual tutoring by aides for large

numbers of remedial studirits. In may of. the ESAA schools, the provision of

aides and materials filled two important, recognized needs of a compensatory

math programand filled those needs at relatively low coot.
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-/ Appendix A

Minneapolis Public Schdav
Department of MathematicS

MINNEAPOLIS ARITHMETIC COMPUTATION TEST
-SUMMARY OF RESULTS
GRADE 7-1973'44

Frequency Distribution

--FALL SPRING .,

'Score Frequency
Cumulative
Frequency.

....Cumulative

Per. Cent Frequency
Cumulative
Frequency .

Cumulative.

Per Cent

33
32
31
30

3
14
16
23

4043
14040

4026.
4010

'100.0

99.9
99.6
99.2

.

.'.89

123
167.

-,172

3813'

.3724
3601
3454,

100.0
97.7
94.4
90.1,

29
28-
27
26
25

30
32
hl
70
59

3987
3957
3925
3084
5814

98.6

97.9
97.1.
96.1
94.3

.

154
171
124
.152
163

3262-

3108
2937
.2813
2661

85.5
81.5

77.0
73.8
69.8

24
23
22
,21
20

.75
92

99
134
1O

3755 .

3680 -

3588
3489
3355

92.9
91.0
88.7

86.3
83.0

152
118

143
139
159

2498
2346
2228
2085
1946 .

65.5
61.5
58.4

, 54.7
:51.0

,19

18
17
16
15

126
158
18-
164
177

3246
3120
2962
2834
267.0

80.3
.77.2

73.3
70.1
66.0

-11.7
56.9
52:5

47.8
42.6

37.5
32.1
26.2
20.3

14.9

131.

115
129
138

123

7
106
130
130
?:05

115 ,

97

93
82

64

1787
1656

1541

3431,,,

1

1
1024

. 918
788
658

555
440
343
250
168

,,

46.9
43.4
40.4
37.0
33.4
3o
26..9
24.1
20.7

17.3

14.6
11.5
9.0
6.6

4.4

I
13
12.
11
10

9 .

-. 179
191
208
208

93

2301
2122
1931
1723

9

8

7

6

5

218 ,

239
238
218
186

1515
1297
1058
820
602

4,

3
2

1
0

127
135
83

0
18

4
289
'154

71
18

10.3

7.1
3.8
1.8

' . .4

'38

34
19.

7
6

104
66
32-
13

6

2.7
1.7
.8

.3

.2

EH: it

6/19/74
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Appendix A (continued)

Minneapolis Public SchoRls
Department of Mathematics

MINNEAPOLIa ARITHMETIC COMPUTATION TEST
SUMMARY OF RESULTS
GRADE 8--1973-74

Frequency Distribution
4A

FALL i-':

*
SPRING

Score Frequency
'Cumulative
Frequency

Cumulative
Per: Cent Frequency

Cumulative
Frequency

Cumulative
Per Cent

33 36 4075 100.0 13f . 3758 100.0
32 67 4039 99.1 192 .5627 96.5
33. 70 3972 97.5 181 3435 91.4
30 108 3902 95.8 206 3254 86.6

7" 29 111. 3794 93.1 229 3048 81.1
28 135 3683 90.4. 213 2819 75,0
27- 134 3548 87.1 191 2606: 69.3
26 1 136 3414 , 83.8 ! 188 2415 64.3
25 140 3278 80.4 182. 2227 59.3 j
24 153:' 3138 77.0 183 . 2045 54,4
23 10 2985 73.3 142 1862 49.5
22 -. 153 2835 .69.6 130... 1720 45.6
21 7 169 2602 65.0_ 135" 1590 42.5
20 149 --- 2513 61.7 ' 129 1455 38.7

19 3.40- 2364 58,0 , 131 1326 35.3
18 150 2224 54.6 119 3.195 31.8
17. 159 . 2074 50.9 115 1076 28.6
16 145 1915 47.0 99 . 961 25.6
15 141 1770 43.4 100 862 22.9

14 172 1629 40.0 114 762 20.3,1
13 147 1457 35.8 118 648 17.2
12 136 1310 52.1 76 530 '.14.1 1;

11 147 1174 28.8 . 72 454 .12.1 '

'10 165 1027 25.2 76 382 10.2

0 143 862 21.2 65 306 8.1-`
8 151 719 17.6 74 241 64
7 137 568 13`9. 44 167 4.4
6 118 431 10.6. 37 123 3,3
5 95 313 7.7 31 86

4 84 . 218 5.3 26 i 55 1.5

.3 70 134 3.3 17 29 .8

2 38 64 1.6. 4 12 .3

1
o ---

21
5

26

5

.6
0 .3.

5
3

8.

3

.2

.1

33



1

-3/74"
Form 2H
lard 1

(1-7)

Appermii203

Ninneapolia Public Schools,
Student Information Form
for ESAA Math Program

Student's code humger
(do not fill in)

(8) Student's grade placement during 1973-74. Check one

7th grade' .

8th grade gp
9th grade
-1 Other, please opacity:

o

(9) Student'n sox: -

3. Male

2 Female

(10) Student's race or

1111.

06/0.

ethnic group. Check

1 White American

2 Black American

3 Tndian American

4 An/midi-surnamed American

9 Asian Americeni

6 Other. Plowse opacity:

one

(11) Did this ativient ride a bun to cchool an part of the

tiinnoapolir PUblic Schools' desegregation plan? Check

"von" or "Do" unions thin in a nonpublic school. If

a nonpublic cchool, check Blank 3,

1 Yen
2 No
30Thin in a nonpublic school

(1P)What type of grading periodn (Marking poricdn) doen

thin cchool have? Check one:

3 Trimester°
---."--4.quartern

Pleane check below A11 1973-,74 grading periods (quar ern or

trinentern) during-which thin ntudent Win on-

rolled, in thic cchool, in a math clone with an NUAA aide

and MBA* materiel,.. ((Iota: ignore the ntudent's attondnnce
777ord. Junt check periodn he/nhn wan "on the robe.")

aerk,blankn (n) in the left column if you nre qp thy tri-

mnstar oyntcm or (h) in (he right column, it' on The quarter

fy0.em.

don't

keypunch

a. Trimontora
in 1973-74

b. guertern
in 1973-74

3. 1

3

it

7') During the overall total of all 1973-74 grading perindn

you Juut checked, did thn student attend hmlf (5(11) or

more of fife NAAA math elnen memmionni

1 Yon

i" N
a=144110.100

o

a

Contact person:

Paul Riegins, Project 4Evaluator
Tel. 348.G142.or 610
Minneapolis Public Uchockln
807 N. E. Drondway
Minneapolis, HN 95413

Student's score. on the /ACT (Minneapolis Arithmetic,

Computation Tent"):

a. Fall, 1973

(14 -15)

1 I I

Haw score

Percentile rank in relation to 011
Minneapolto ctudentn at the name
grade - level, taking tent nt the name

time.

Saw ccoro

Peibentile rank

c. Subtract fall, 197, raw morn from spring,

raw more:

(22-24 Raw acorn difference

4. Subtract fn31, 1973, porccntiln rank Erna raring, 1974,

percentile rank:

Percentile rank Ntfernnce

Stydent'n 1973-74 progrenn on WIMP unit, her side.):

Vg.
Total numbor of Martkry (Jain

(28-3o) I'ointn earned (from other side,

columns 6q-(7)
1 1 1

(31)

(32-34)

(35-37)

051339)

(40-79) flank

(00) le4nrd number

Totalnumhor of 1973-74 grading
wriodn ttnden viol enrolled
(Ilisurtery or trim/tm; rep eboft
on Chit; 11;17, to left).

l

I

u

34

r71

a

Divide total points in (P-30)
by total grnding,pnriodn in .
(31) and round to nearest
tenth.

(Do not rill in)

e For what percent of hi:./her total
math olnnn time In 1WA-7 did this
utudent work on MBSD1' mnterioln?
(Hound to nenrect 111A.)

0



Form al
cmixot

Appondi)! B (continued)

Plow columns 1-7 on Pegs 1;

(1-7) 111Bil
btudent'a code numbeil

Student's, 1

C

as oh Mathematics Belgic Skills Develo int Pro eat (MBIGDP) unite.
'erne n. oo . eoco roaE1 t o c artrogreee s mimeo n eatery to n o nts

below and fill in, the needed information.,

Page'

MDGDP
Unit
(in parentldos,

. number of problems
, on each preteet.

Ond post teot)

Reading Lonligtimbers (14)

Student's Mastery Gain Points

Pretest-
:Core
(nOmber
correct)

Conversion table; If posttest
For each unit, find primed,
-preteet ;core on top Mastery
use, assign Geis Gain Pointy
Points from bottom earned
line

Addition of Whole
Waters (21)1

Subtraction of
Whole NuAbera

(22)1

' Metric Tecperatur
(14)

Multiplication of
Whi0143tiberm

Metric Measurement
(linear) (12)

D ivieton of Whole

Mumbern (Arith-
metic Tint Gamer-
'itor0 (26)

Divieion of Whole
N umber° (Subtrac-
tive approach)

(2,1)1

1
Liquid Meacurement
(Standard Englich
Unite) (22)

17 '-:fluationa '

....----

(20)
.

Divicion of Wholo
Nunbore (Trad-
itional approach)

(P1)'

15 Jo 05

1111111111111115111

21

13

MBLID

Unit I '

(in parentheais,
number of problems
on each protest
and postteot)

Studont'oMactorj Gain Pointn

Pretont
score
(number
correct)

Convoreion tibia:
For each unit, find
protect more on top
line, aceign Gain
Pointn from Mottos
\lino

If pen6te;
pieced, .

pittory

'ain Poinis
earned

Linear Meacuremott
(English) (24)

Fractions Unit 5
(16)

Fractions Unit 6
(11)

Arca Mearsurelaspt

(English) (11)"

Volume Moanurement
(English)
(Old Unit) (8)

8

0-1 l

1..

.10-16

Volume MoOpurement
(English)
(New Unit) (9)

Decimal/(,oncopto

(14)

Metric Capacity
/14)

Adding and Sub-
tracting Docimoln

(14)

10-11

P rectionn Concepte

(fhl)

-almearmill la

Freotinno Unit 1
'.1)

Pe-wtionn Unit 2
(16)

161111

rallE111

)

(20)

0 6 1 .16ermotionc Unit 3
..*

....

'!iralgo Unit 4 a.

.............,
Sill

'If etclent took special 10-item tants and unite for .

theme math topics, the pretest' cutting pointo are 0 -3,
4.6, 744 'he corresponding Gain Score nutting pointo ars,
the 014,11Wnv enr the MDGDP unite'.

41

Percent 1
(18

'Porcent 2
(PO)

Area of-Paral-
lelograms and Tri-

len' (16)

Total (enter on other

(68 -79) Clank
(80) PECard numhnr

cido, columno P8-30)

-5'



Your pose:

Your school:

Please answer the questions'on the following Pages. Your answers
will be used (a) to describe how the ESAA Project, actually operates,
(b) to estimate the Project's effectiveness in meeting objectives, and
'(c) to make recommendations'for improving the Ptoject.

Your answers are anonymous. The following code number will, be.
used instead of your name to identify your answers:

This code, known only to the evaluator, will be used to compare
the answers of all ESAA people at the same school. Names of individuals
will not appear in anPteports, andyour answers will not be identified
to anyone connected with your employment.

I do need this cover,page with your name (a) to determine who has
and has not answered the questionnaire and (b) to conduct any needed
follow-up.

Do you have any questions?
Now, please remove this cover page and pass it in.



11.4,43

16ilean-(Average)
3/74 S.D.=Staidard deviation
FonA3m NR=110 response

Appendix C (continued)

misosspolis Polio Schools

=AA Math-Teicher Form

IgtroductorvA

remarkb to T her: have been' deployed by the Minneapolis Public,Jg

Schoolx to help conduct the federalp recinired evaluationof the ESAA Project.
I would like to discuss with you frankly the operation of the ESAA Math Component: .. -

I would also appreciate 'your suggestions for improvement of the ESAA Math Component. Names of individuals
Will not appear in,any reports, and your answers be identified to anyone connected With your'employment.

Contact person:

Paul Higgine,.Project Evaluator
Tel. 346-6142 or 6140
Minneapolis Public Schools
607:N. Ei,Broadway
Minneapolis., MN 55413

(1.7)

(8).Sex

26 ',Nolo , 6b%

15 2 Female 3%
2 111/ .5%

I:(9) Race or ethnic group

. 39 . ],,.White American 91%
1 2'Black Ameridan 2%.

0 3 Indian American , C96

0 4, Spanish-eurnameeAmerican CI%

1 5 Asian American 2%

0 6 Other. Flamm specify; a%

do not fill in

j 1310121
3 - 4 5 6

1
Teacher's Code

2 NR

number

(16-11):1
How many different math classes did
you teach in 1973-74 that contained
ESAA students?

M=5.0 S.D. +1.5

(12) Did all the ESAA students in your math classed nee
MBSDP materials?

35 1 Yes 81%

8 ? .No

If your answer was "No," please explain
Materials were not need:

why MBSDP

(13.) How much interest did the IMAA students dhow toward
the MOP materials? Check one:

2 7 Extremely high interest fo

6 Very high interest 104
24 5 High interest

19 4 Moderate interest

1 3 Slight interest

0 2 Very blight interest

No interest at all1 3,

Do yon have any comments, criticisms, or suggestions
concerning the MBSDP materials (Units and Testa)?

-,

1 NR

1

37

(14) Did you have enough MBSDP materials (Units
Tests) for all of your ESAA students?

,720%

30 2 No 236.,

Dencribe any, insufficiencies in your
MBSDP materials:

2 NR ,5%

and

supply of

How were the MBSDP materials used with ESAA students?

(15) How often were, the materiels used? Chnok ono:

, 16 5 Once a d05/ 37)4

19 4 BetWeen 2:end 4 times per week. 416

3 3 About once a week !lg.

1 2 About once every two weg1MU

2 1 Less often than once every

.2 0 Never 596

04.

two weeks 556

When MBSDP units were assigned, were the aesignments
made to:

(16) Students as individuals?

36' 1 Yes 84%

2 No 796

NTR
(17) Students in sma4rouPs?

7 1 Yes 1696

-() 2 No ifEt%

(18) Who Mises ircince

14 1 Yes 30

19 2 No 40
Please giv12 e any sugaions or "tips" you would make for

NR

the effective use of MBSDP materials with ESAA students:

(19) DO you use other materials, besides MBSDP,materials,
in teaching the areas of math basic skills?

40 1 Yes 90
3 2 No

If "Yes," pleaso describe the materials
students' reactions:

7%

and the



4

Form 3M Appendix.G (continued)

. _

(20) DitY04 'Participate in:any tore-service Or in -serVice
tr 'ning prograth designed to 'help you use the MBSDP
materisio?.

," 34. 1 Yes 79%

5 2 No 12%

Please desbribe any such training programl

4 NR

(21) If you answered 'leo" to (20), please rate the'
'training program's effectiveness in preparing
you to use the mosppm4erialo#

6 6 Excellent 24%

13 ,5 Afer;/good: 3c1%.

.

7 '4 Good '16%.

9 Fair
: 21%

0 2 -Poor

0 1 Veil/ poor

Please describe your criticisms of' the training
and/Or nuggeat improvements in the training:

8 Nfl 1

(222_, Flow would you describe your working relationship
with the ESAA Math Teacher-Aide(s) who assist you?

20_ 6 Excellent: 4.0g

12 5 Very :good : 2
5 4 Godd

1 3 Fair

Poor

0 I Very poor 06
If you foal the relationship(s) could be improved,
dencriho hew improvement might be made:

3 NR 7%

1

38

(23) Do yOu knoW of any ESAA.,pligible atudent(s) in
your School who were not enrolled iho math class
with an ESAA Math. Aidflind MBSDP materials?

1 Yes 37%
21 2 No 49%

,

If yon'anoWered "yes," please giva.thanumber of
such Students and explain their lack-of participa,
tion in thS'ESfrus4 Math Component;

,%4

6 NR 3.16

(24). Do you think the ESAA Math Cemponent-whith in
eludes Math Aides and MBSDP materials-should be
changed in any way next year in your school?

7 1 Yes 411g

14 2 No 33%

8.' 3 Uncertain lg%
If you answered nee" or "Uncertain,'' please
explain:

4 NR

(25-79) Blank.

(80) 1 -Gard number



Your name:

Your school:

4.

. Cover Page

peidix

Minneapolis Public Schools

ESAA Math Aide Form

Instructions:

Please answer the questions on the following pages. Your answers
will be used (a) to describe how the ESAA Prooject, actually operates,
(b) to estimate the Project's effectiveness in meeting objectives, and
(c) to make recommendations for improving the. Project.

Your answers are anonymous. The following code number will be
used instead of your name to identify yOur answers:

This code, known only to the evaluator, will be used to compare
the answers of all ESO'peop440 ,itt the same school. Names of individual
will not appear in any eports, and your answers will not be identified
to anyone connected with your' employment.

I do need this'cover page with your name (a) t determine who has
and has not answered the questionnaire and (b) to c nduct any needed
follow-up.

Do you have any questions?
Now, please remove this cover page and pass it in.

r).

39



N=24
M=Mean (average)

3/74 S.D.=Standard deviation
Form 4M NR=No response

D (cot4inUe4).
Minneapolis Public Schools

ESAA Math-Aide Form

Introductory remarks to Aide: I have been employed by the MinneaPolis Public Schools
to help conduct-the federally required evaluation of the ESAA Project. I would
like to discuss with you frankly the role of the ESAA Math Aide. I would also
appreciate your suggestions for improvement of the ESAA Math Component. Names of
individuals will not appear in any reports, and your answers will not be identified
youi. employment.

'Contact person:

Paul Higgins, Broject.Evaluator
Tel. 348-6140
Minneapolis Public Schools
807 N. E. Broadway
Minneapolis, MN 55413'

to anyone connected with

do not fill in

(1-7)11-i II II Aide's code number

1 2 3 4 5 6111

(8) Sex

1 Male 8%*

22 2 Female 506
(9) Race or ethnic grojp

,1 White American

6 ? Block American 250
O 3 Indian American

O 4 Spanish-sUrnamed American

O 5 Asian American,

1 6 Other. Please specify:

10-11)

M=5.4,

(1?-13)

M=0.69

(14-15)

M=73% I

73%

1 How many different math classed did
1 you assist in 1973-74 that contained

=±3.9 gSAA students?

How many different classes Rid you
assist in 1973-74 that did not con-

.6 tain any ESAA students?

Of the total time yOu spent working
face-to-face wik_gtudents, what per-
cent of thin time id you spend. work-
ing 'with ESAA students? (Round to

nearest 1076.)

(16) Did all the ESAA students in your moth classes use
MBSDP materials?

15 1 Yoe 6234

8 Na 30
If your asewPr at "No," please explain why MBSDP
materials wore not used:

1 NR

(17) How much interest did the ESAA students show toward
the MBS14. materials? Check one:

1 7'Extremely high interest

8 6 Very high interest

5 High interest

8 4 Moderate interest

---0 3 Slight interest

0 ;! Very slight interest

1 1 No interest at all.
Do you have any comment°, criticisms, or suggestions
concerning the MBSDP materi s?

1 Nil

(18) Do you now perform any duties that you
should not perform?

2 1 Yes 896

22 2 rii; 9296
If you answered "Yes;" please describe the
activities:

feel you

(19) Are there duties yoU don't perform that you feel
you should be performing as a Math Aide? Are there
things you don't do that you should be doingl)

1 1 Yes 4% u.

23 ? No 9e6
If you answered "Yes," please describe the
activities:

.0"

(20) How would you desc ribe your working relationship
with the teacher(s) you Desist? Chock ono:

14 6 Excellent 5 ,

7 5 Very good 2990

3 4 Good 13
0 3 Fair 0%
0 2 Poor 0%
0 1 Very Poor 0%

If you feel the relationehip(s) could be improved,
dencribe how improvement might be made:

(?1) Do you think the'ESAA Moth Component--which includer
Math Aides and MBSDP materials--should be changed in
any way next year in your school?

10 3' Yes 42;6
U_ 2 No L.46%

1 3 Uncertain 16

If you answered "Yes" ,or "Uncertain," please explain:.

2 vp a%



Form 4M
Appendix. D (continued) .t

bawl P
/. .

.,

The role of the Math Aide; listed below are J!sme activities that Math Aides might perform. 'For

each activity please. indicAte (a) Do you perform:the activity? (b) Now do you perform the activity?

(a) What % of your total time do youtstimate you spend on this activity?

Activity
Do you perform
the activity?

Tow do you perform the activity?
(Include any "tips" you would givo,
to pthers wanting to help ESAA
students master mathematics.)

1. Passing out and collecting math ,
materials.

(22)
22 a Yea

2 2..tic,

What % of your
total time do you
spend-on this

. activity? (Rounds
to nearest O.)

(33-30 S.D.

P. helping individual Students to do
their work.

3. NelPing amell.groupa of students
to do their work.

23
,1 Yes

1 P No,

(24)
22. I-Yea

2- ?No

4. Panning out and monitoring tents. N

5, Giving feedback to students
Concerning their classroom
performance.

al 1 Yen

2 2No i

26
20, 1 Yen

2No

6. Selecting, finding, or writing
materials to supplement the MBSPP
0,4÷erfair

27)
-10 1 Yers

14 2No jo j

7. Anointing the classroom teacher
in lesson planning.

R. Organizing and storing the MBSDP
materials (including /ordering of

materials).' A4 (

1. Scoring teat, and other written
materials.

0. Maintaining student records
:(including unit completions,
test scor, grades, attendance).

(28) 4
1 Yea

18 2No

(29)
14 1 Yen

10 2No

(30)
23 /1 Yen

2 No

(30
20 1 yea

4 2No

25%
75%

58%
42%

96%
(49-501

49 I 0 1

83%
17%

(51-52)

11. Do you perform any other
activities as an ESAA Math
Aide?

C32) ,

15 3. Yeri

9 2No

Lint

63
these "other" activities:

g

38%

(33-54)

Jo
8

1

After your first anowern on this section, you may need to revise the %leo

so Total is lop%.

4

43.

Total 100%

(5n.7o) Blank

(1p) 1 Card number

.1b



Minneapolis Public Schools

Educapional Services Division.

Planning, Development and Federal Programs

Harry N. Vakos PhD., Assistant Superintendent

Educational Services

Planning and Development

Lawrence P. Moon, PhD.,_ Director of
Planningl_Development and Federal
Programs

Mary C, KaSbohm, Assistant Director of
Planning, DeVelopment and,Federal
Programs .

Wallace J. Sgolar, Fiscal Manager

Emma N, Hudson, .Coordinator., Title I ESEA

Ruby M. Riney, Cpordinator, Title I ESEA

Marge Hols, Dissemination Specialist ,

Rebecca S.-Howard, Dissemination Spdcialist

Research and Evaluation
c

Richard W. Faunce, PhD., Director of
Research and Evaluation

Lary R. Johnson, Research Associate'

Robert L. Bergeth, PhD., Title I Evaluator

Sara H. Clark, Title I Evaluator

Bonna Nesset, Administrative Assistant

Thomas McCormick, Title.I'Research Assistant
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